Persistent neurological damage associated with spontaneous recurrent seizures and atypical aggressive behavior of domoic acid epileptic disease.
The harmful alga Pseudo-nitzschia sp. is the cause of human amnesic shellfish poisoning and the stranding of thousands of sea lions with seizures as a hallmark symptom. A human case study and epidemiological report of hundreds of stranded sea lions found individuals presenting months after recovery with a neurological disease similar to temporal lobe epilepsy. A rat model developed to establish and better predict how epileptic disease results from domoic acid poisoning demonstrated that a single episode of status epilepticus (SE), after a latent period, leads to a progressive state of spontaneous recurrent seizure (SRS) and expression of atypical aggressive behaviors. Structural damage associated with domoic acid-induced SE is prominent in olfactory pathways. Here, we examine structural damage in seven rats that progressed to epileptic disease. Diseased animals show progressive neuronal loss in the piriform cortex and degeneration of terminal fields in these layers and the posteromedial cortical amygdaloid nucleus. Animals that display aggressive behavior had additional neuronal damage to the anterior olfactory cortex. This study provides insight into the structural basis for the progression of domoic acid epileptic disease and relates to the California sea lion, where poisoned animals progress to a disease characterized by SRS and aggressive behaviors.